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Abstract: The outbreak of the financial crisis in 2008 witnessed a significant contraction in US 
consumption spending, as households began deleveraging following a period marked by historically high 
levels of household borrowing. These events call into question the canonical life-cycle theory of 
consumption, with its benign view of debt as a neutral instrument of optimal intertemporal expenditure 
smoothing. This paper draws attention to an alternative, post-Keynesian account of consumption spending 
in which current income, household borrowing and household indebtedness all affect current 
consumption. Central to the analysis is an empirical investigation of US consumption spending since the 
1950s. The results of this inquiry cast doubt on the life-cycle hypothesis, but are congruent with the 
alternative, post-Keynesian account of consumption. 
 
Keywords: Consumption, Household borrowing, Household debt, Life-cycle hypothesis, Relative income 
hypothesis 
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1. Introduction 
The Great Recession witnessed the first year-on-year declines in real household consumption spending in 
the USA since 1980. For some commentators, these events are closely linked, the Great Recession 
marking the culmination of an unsustainable, debt-financed, consumption-led growth regime (see, e.g., 
Cynamon and Fazzari, 2013). But none of this makes sense from the perspective of the canonical life-
cycle model of household consumption spending. According to the life cycle hypothesis, debt is 
accumulated by far-sighted, utility-maximising households whose objective is to smooth consumption 
over a potentially infinite time horizon. From this perspective, consumption spending should not be the 
cause of deep recessions because it implodes owing to unsustainable patterns of household debt 
accumulation. Indeed, the life-cycle hypothesis suggests that consumption follows a random walk (Hall, 
1978) and should not, therefore, be affected by borrowing, levels of indebtedness or any other financial or 
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non-financial variable.1 The point of this paper is to empirically investigate whether or not these claims 
are true, in light of an alternative post-Keynesian account of consumption spending which claims that 
current income, household borrowing and household indebtedness all affect current consumption. 
The remainder of the paper is organised as follows. In the next section we briefly outline a post-
Keynesian theory of aggregate consumption spending that draws on the relative income hypothesis 
(Duesenberry, 1949) and the contemporary insights of Cynamon and Fazzari (2008, 2013) regarding 
household debt accumulation and consumption spending.2 Section 3 discusses the methodology and 
results of an empirical investigation of US consumption spending since the 1960s. Finally, Section 4 
offers some conclusions. Chief amongst these is the claim that the data are not consistent with the 
canonical life-cycle hypothesis. In particular, debt accumulation by households does not function as an 
innocuous ‘smoothing’ instrument. It can instead have both positive effects on consumption (as 
borrowing relaxes the budget constraint imposed by income and wealth) and negative effects on 
consumption (as debt servicing burdens debtor households and reduces their capacity to spend on 
consumption goods). We cannot, of course, rule out the possibility that a modified life-cycle model would 
succeed in reconciling the life-cycle hypothesis with the data.3 We can, however, conclude that the data 
are consistent with the basic tenets of the post-Keynesian view of consumption spending outlined in this 
paper. 
 
2. Debt and aggregate consumption spending: theory 
According to the dominant life-cycle hypothesis, consumption is undertaken by far-sighted, rational 
households whose consumption spending is the outcome of a process of intertemporal optimisation 
designed to maximise lifetime utility.4 Consumer credit is little more than a neutral tool that facilitates the 
transfer of lifetime income and wealth across time in order to smooth consumption in the pursuit of utility 
maximisation. In the long run, then, household consumption is related to household income and wealth. 
But in the short run, smoothed by intertemporal optimisation in the manner described above, consumption 
follows a random walk (Hall, 1978).5 
                                                          
1 In principle, the real interest rate may affect consumption in the life-cycle hypothesis, but empirical evidence 
suggests that it does not (Campbell and Mankiw, 1989). 
2 See, Kim et al. (2014) for a more formal Keynesian model of aggregate consumption. This theory emphasises the 
importance of the relative income hypothesis and debt finance for understanding household consumption behaviour. 
It shows that the treatment of debt servicing commitments as a substitute for savings by households creates the 
potential for sudden reductions in consumption spending and hence aggregate demand. 
3 For example, Campbell and Mankiw (1989) argue that the pervasive influence of current income on current 
consumption—which is inconsistent with the canonical life-cycle hypothesis—can be explained by postulating that 
only some households plan their consumption in accordance with this hypothesis, while others follow a rule of 
thumb. Muellbauer and Lattimore (1995), meanwhile, provide the basis for incorporating credit channel effects into 
the life-cycle hypothesis and Engelhardt (1996) shows that the need to provide down payments can act as a financial 
constraint on consumption in a life-cycle framework. Nevertheless, the canonical life-cycle hypothesis continues to 
dominate macroeconomic research. 
4 Usually, there is in fact only one household, as a result of the representative agent methodology employed by 
modern variants of the life-cycle hypothesis. For an introduction to the essential themes of the life-cycle hypothesis, 
see Deaton (1992) and Romer (2011, ch. 7). 
5 Strictly speaking, this result requires equality of the interest rate and the subjective rate of time preference (under 
decision-making conditions of certainty equivalence). It is reasonable to suppose that such equality is likely to be a 
special case, with the result that current consumption will vary with the interest rate. But as noted earlier, empirical 
evidence does not support the hypothesis that aggregate consumption spending varies with the interest rate.  
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According to post-Keynesian macroeconomic theory, deficient foresight associated with non-quantifiable 
uncertainty about the future renders dynamic optimisation impossible. Households therefore rely on rules 
of thumb—including spending a conventional fraction of their current income (and wealth)—to guide 
consumption behaviour, which will also be influenced by psychological factors such as their confidence 
in the economic outlook.6 Moreover, in keeping with the insights of the relative income hypothesis 
(Duesenberry, 1949), households will seek to maintain consumption relative to standards achieved in the 
past and contemporary standards established by others.7 These principles give rise to a situation in which 
households use credit and debt to consume in excess of what their current income and wealth allow, in the 
pursuit of consumption aspirations informed (in part) by the lifestyles of others but without full 
understanding of the future consequences of this behaviour. Cynamon and Fazzari (2008, 2013), for 
example, provide a detailed explanation of this behaviour based on the notion that consumer preferences 
endogenously evolve in a world of social cues. Drawing on the insights of the relative income hypothesis, 
they suggest that households learn consumption patterns from social reference groups and argue that the 
expansion of social reference groups (e.g. through advertising and the mass media) has been an important 
cause of US household debt accumulation since the 1980s. Cynamon and Fazzari also reflect on the 
contribution this has made to household financial fragility (which can interact negatively with 
consumption spending as debt servicing obligations increase and/or debtor households default) and hence 
the vulnerability of the economy to a Minsky crisis. 
Inequality also affects consumption from a post-Keynesian perspective, both because it creates different 
propensities to spend among households and because it gives rise to different proclivities to borrow to 
finance consumption based on the sort of emulation effects mentioned above. Indeed, widening income 
inequality in the presence of reference group-driven consumption aspirations can be seen as the principle 
driving force behind much of the household debt accumulation witnessed during recent decades (Barba 
and Pivetti, 2009; Foster and Magdoff, 2009; Setterfield, 2012, 2013; Wisman, 2013). It is this post-
Keynesian thinking that advises the empirical inquiry that follows. 
 
3. Household debt and aggregate consumption: an empirical investigation 
3.1 Empirical model and data 
The estimating equation on which we base our empirical inquiry can be stated as follows: 
  
                                                          
6 See, e.g., D’Orlando and Sanfilippo (2010) on the behavioural foundations of these principles. For an introduction 
to the essential themes of post-Keynesian consumption theory, see Harcourt et al. (1967, ch. 8). 
7 The relative income hypothesis has attracted the attention of scholars other than post-Keynesian macroeconomists. 
Since Easterlin (1974), it has featured prominently in the ‘macroeconomics of happiness’ (see, e.g., Luttmer, 2005). 
Efforts have even been made to incorporate it into the life-cycle hypothesis. Alvarez-Cuadrado and Van Long 
(2011) treat the consumption of a reference group as an argument in the individual household’s utility function. 
Dybvig (1995), meanwhile, postulates addiction effects in the process of utility maximisation, as a result of which 
consumption rises in response to an increase in income by more than it falls in response to a commensurate 
reduction in income. It should also be noted that the permanent income and life-cycle hypotheses have influenced 
the theoretical development of post-Keynesian consumption theory based on the relative income hypothesis (see, 
e.g., Palley, 2010). 
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   (1) 
 
where C denotes the log level of real consumption, Y is the log of real disposable income, B is the log of 
real household borrowing, W is the log of real household wealth (measured as either households’ total 
assets or households’ financial assets), D is a measure of consumers’ debt burden and S is an index of 
consumer sentiment (i.e. confidence). All data used are quarterly. A summary of these data and their 
sources, together with more precise definitions of the variables used throughout our analysis, can be 
found in the Appendix to this paper. 
Note that the linear and therefore continuous form of equation (1) suggests that the debt burden D exerts 
an influence on consumption spending in any given period. But as demonstrated by Kim et al. (2014), the 
impact of D on consumption may be discontinuous if households seek to insulate current consumption 
spending from increased debt servicing commitments by treating the latter as a substitute for saving. The 
empirical performance of D will shed light on whether and how debt burdens affect the behaviour of US 
households.8 
 
3.2 Unit root tests 
Following the procedure suggested by Doldado et al. (1990), all variables are tested for unit roots using 
both the augmented Dickey–Fuller (ADF) test and the Phillips and Perron (P-P) test. Table 1 presents the 
results for the 1952–2011 period and Table 2 covers the 1980–2011 subperiod.9 From Table 1 we can see 
that both the ADF test and the P-P test indicate an integration of order 1 for all variables. In Table 2, both 
tests indicate an integration of order 1 for the log levels of disposable income, total assets, financial assets 
and consumer credit. For two of the series, a discrepancy is observed between the ADF test results and the 
P-P test results: the ADF test indicates that the log level of consumption is I(2) and the consumer 
sentiment index is I(1), whereas the P-P test suggests these series are I(1) and I(0), respectively. Since the 
ADF test is known for overestimating the existence of unit roots and the P-P test is generally considered a 
more advanced version of the ADF test, the results of the P-P test are accepted. The unit root test results 
therefore show that with the exception of the consumer sentiment index (which is stationary), all variables 
are integrated of order one. 
 
 
 
 
                                                          
8 It should also be noted that equation (1) does not include a measure of income inequality despite the suggestion, in 
Section 2, that the distribution of income affects aggregate consumption spending. This is because of data 
limitations: inclusion of a standard measure of income inequality would necessitate our use of annual data, as a 
result of which we would lose degrees of freedom that are valuable in light of the time-series estimating techniques 
utilised below. See, however, Bunting (1991, 1998, 2001) on the empirical importance of income distribution for 
aggregate consumption. 
9 This subperiod is examined separately here and in what follows because our data measuring consumer sentiment 
are available only from 1980 onwards. 
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Table 1. Unit root test for all variables, 1952–2011 
 
aI&T denotes intercept and trend, I denotes intercept. 
bThe null hypothesis is that the data series have a unit root. 
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Table 2. Unit root test for all variables, 1980–2011 
 
aI&T denotes intercept and trend, I denotes intercept. 
bThe null hypothesis is that the data series have a unit root. 
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3.3 Short-run regressions 
Since a unit root exists in all but one data series, regression using simple OLS will produce spurious 
results. Granger and Newbold (1974) suggest that first-differencing will considerably improve the 
interpretability of the regression coefficients and make estimation more efficient. For the data series 
covering the entire 1952–2011 period, since all variables are integrated of order one, first-differencing 
will render all variables stationary. The differenced variables are then regressed using OLS. For the 1980–
2011 subperiod, all variables except the consumer sentiment index are differenced and then regressed 
with the consumer sentiment index in level form. The estimating equations for the two data periods 
appear in equations (2A) and (2B). Since most variables in the equations are differenced, regression 
results reflect short-run relationships among the independent and dependent variables: 
  
Table 3 summarises the regression results. There are, in total, eight estimating equations, four of which 
use total assets (WT) to measure the wealth effect, while the other four use financial assets (WF). Total 
household liabilities as a proportion of disposable household income (D1952) is used to represent the debt 
burden for the 1952–2011 period, while the household debt service-to-income ratio (D1980) is selected to 
measure the debt burden for the 1980–2011 subperiod.10 In addition, two dummy variables (Crisis1 and 
Crisis2) are used to capture two major macroeconomic crises since the 1950s: Crisis1 covers the oil crisis 
from the last quarter of 1973 to the first quarter of 1975 and Crisis2 covers the financial crisis from the 
first quarter of 2008 to the second quarter of 2009. 
 
Table 3 Short-run OLS regression results 
Notes: 
Significance levels: *10% and **5%. t-statistics in brackets. 
                                                          
10 These choices again reflect the availability of data. 
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Before analysing our results, we first check whether or not first-differencing performs well in eliminating 
spurious regressions due to the presence of unit roots. Since spurious regressions are characterised by 
very high adjusted R2 values and very low Durbin–Watson (D-W) statistics, we start by analysing the test 
statistics at the bottom of Table 3. We can see that the adjusted R2 values for all eight regressions, 
ranging from 0.3334 (R1) to 0.4025 (R8), are not very high. Moreover, the lowest D-W statistic observed 
is 1.9806 (R5). The upper bound value for this regression is 1.720. Since none of the regressions have 
extremely high adjusted R2 or extremely low D-W statistics, the regression results do not appear 
spurious. 
R1 and R2 are regressions covering the 1952–2011 period, excluding the two dummies. It can be seen 
that results for these two regressions are very similar: the coefficients of all variables possess the same 
signs and their values do not deviate much from each other. The three test statistics (the adjusted R2, the 
F-statistic and the D-W statistic) also have similar values. These observations can be explained by the 
extremely high correlation between the changes in financial assets and the changes in total assets in the 
USA during this period: the correlation coefficient between the two data series is 0.9976. 
Four out of five independent variables in R1 and R2 are significant. ΔY is significant and has relatively 
large coefficients in both regressions. In R3 and R4, where the two dummies are included, the coefficient 
of ΔY becomes smaller but the variable remains significant at the 5% level. Since all of these regressions 
capture short-run relationships, the significance of ΔY is incompatible with the canonical life-cycle 
hypothesis. Campbell and Mankiw’s (1989) argument about the existence of a subpopulation of ‘rule-of-
thumb’ consumers can explain the observed significance of ΔY, however. In fact, their estimated fraction 
of the population whose consumption behaviour is influenced by current income (approximately 0.5) is 
not far from the estimated coefficients on ΔY in R1 and R2 (0.4461 and 0.4243, respectively). 
In addition, both ΔWF and ΔWT are significant at the 5% level if we compare the results from R1 and 
R2. However, once the crisis dummies are added, both variables become insignificant in R3 and R4. This 
suggests that changes in wealth only significantly affect short-run consumption during times of crisis. If 
the two major crisis periods are removed from the regression, then neither changes in financial assets nor 
changes in total assets cause changes in consumption. In other words, increasing wealth may not lead to 
higher consumption during an economic boom, but sudden and precipitous declines in wealth cause 
reductions in consumer expenditure during a crisis. A similar argument has also been made by Case et al. 
(2001). 
ΔB is not significant in any of the first three regressions and in R4 it is significant only at the 10% level. 
It seems that during the 1952–2011 period as a whole, there is little evidence to show that consumer 
expenditure in the USA varied with borrowing in the short run. Obviously, the development of mortgage-
backed and other credit-financed consumption expenditures has been observed only since the 1980s, but 
clearly, any effects of credit-financed consumption since the 1980s have not been powerful enough to 
render the variable ΔB significant throughout the entire post-1952 period. 
Unlike ΔY and ΔB, which perform consistently throughout the first four regressions, the performance of 
ΔD1952 is more variable: it has the wrong sign throughout but is significant at the 5% level only in the 
first two regressions. This suggests that the short-run significance of the debt burden variable in the 
consumption function is eliminated when crisis dummies are added. It seems, then, that the positive 
coefficients on ΔD1952 in R1 and R2 are spurious and that the debt burden’s impact on consumption is 
negative but discontinuous, in keeping with the predictions of the post-Keynesian consumption function 
developed in Kim et al. (2014). 
 9 
 
 
R5–R8 summarise results for the 1980–2011 subperiod. The influence of current income on consumption 
appears to have been drastically reduced over the last three decades relative to the 1950s and 1960s. ΔY is 
significant only at the 10% level in R5 and R6 and, once the dummy for the financial crisis is included in 
R7 and R8, ΔY becomes insignificant. In the language of Campbell and Mankiw, the ratio of ‘rule-of-
thumb’ consumers appears to have decreased substantially since the 1980s. However, our results are also 
consistent with the claims of post-Keynesian authors such as Palley (2002), Cynamon and Fazzari (2008) 
and Setterfield (2013), who claim that real-wage stagnation and worsening income distribution have 
created a disconnect between real income growth and consumer expenditure in the USA. 
If current income has ceased to be a driver of short-run consumption expenditures since the 1980s, then 
what, if anything, has taken its place? Results from the four columns on the right-hand side of Table 3 all 
point to increasingly extensive credit-financing of consumer spending. ΔB is significant at the 5% level in 
all four regressions for the 1980–2011 subperiod. The significance of consumer credit in the short-run 
consumption function post-1980 suggests a change in Americans’ attitude towards debt-financed 
consumption. From a microeconomic perspective, the household budget constraint is now framed less in 
terms of current income and more on the basis of the ability to borrow. 
The significance of ΔB cannot be explained by the canonical life-cycle hypothesis. Consumers in the life-
cycle model should behave rationally and only treat borrowing as an instrument to smooth consumption 
against fluctuating income, so that consumer credit should not exert an independent effect on consumer 
expenditure. The significance of ΔB post-1980 is, however, consistent with the post-Keynesian vision of 
consumption spending outlined earlier, associated with Cynamon and Fazzari (2008, 2013). 
Results for the wealth variables in the last four columns of Table 3 are similar to those in the first four 
columns of the table. ΔWF is significant at the 10% level in R5, but is rendered insignificant when the 
dummy for the financial crisis is added in R7. Similarly, ΔWT is significant at the 5% level in R6 but is 
again insignificant in R8. If, however, we compare the adjusted R2 of the regressions that include 
consumer sentiment with those that do not, it appears that the increase in explanatory power is 
insubstantial. These results are consistent with the findings of Ludvigson (2004), who suggests that even 
though the most popular measures of consumer confidence (including the University of Michigan’s 
consumer sentiment index) do contain some information about consumer expenditure, much of that 
information is already captured in other economic indicators. 
Last but not least, it is clear that ΔD1980 takes the correct sign but is insignificant in each of the last four 
regressions reported in Table 3. At first sight this may seem puzzling, since it is the period since 1980 that 
is most closely associated with the growth of debt-financed consumption spending by households. It is 
possible that our result is explained by the fact that different data are used to measure the debt burden for 
the 1980–2011 subperiod. If we calculate the correlation coefficient of the two data series, however, the 
result is 0.8229. This suggests a relatively strong positive correlation between our two measures of the 
debt burden. Moreover, if regression R5 is re-estimated using data from the ΔD1952 series, the results 
again suggest that the debt burden variable is insignificant. Hence there is little evidence to suggest that 
measurement issues alone render the debt burden variable insignificant in the four regressions covering 
the 1980–2011 subperiod. 
Why, then, is the debt burden variable insignificant after 1980? One possible explanation is that the 
insignificance of ΔD1980 provides further evidence of households behaving in accordance with the 
consumption function developed in Kim et al. (2014) during the period of debt-financed consumption 
spending since 1980: the debt burden effect is negative but discontinuous, manifesting only in times of 
acute macroeconomic distress. A second explanation is that the insignificance of ΔD1980, coupled with 
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the significant but positive impact on consumption of ΔD1952 in R1 and R2, suggest that the debt-to-
income ratio (however measured) captures more than just a debt burden that, ceteris paribus, can be 
expected to negatively affect consumption spending. Hence prior to the boom in credit-financed 
consumerism, household debt was largely mortgage debt and mortgages were used exclusively to acquire 
and improve property. Indeed, even since the onset of credit-financed consumer spending, mortgage debt 
has continued to dominate household debt accumulation, although it is now much less certain that 
mortgage debt is used to acquire or improve property (Cynamon and Fazzari, 2008). It can be argued, 
then, that at least for the period 1952–80 (and possibly thereafter), total household liabilities as a 
proportion of disposable household income proxies the steady accumulation of housing wealth in the 
USA. According to Case et al. (2001), and contrary to the effects of financial assets that are concentrated 
in the hands of the very rich, housing wealth affects most American households. It is therefore possible 
that the empirical performance of our debt burden variables is affected by the fact that they reflect, in part, 
a positive housing wealth effect on consumption (which is not completely captured by our other wealth 
variables) as well as a negative debt burden effect—with the latter only evident after 1980, since when the 
growing use of credit cards and cash-out mortgage refinancing has fundamentally altered the relationship 
between the debt-to-income ratio and housing wealth. The upshot of all this is that after 1980, what our 
‘debt burden’ variables measure begins to change, from a serviceable proxy for housing wealth to a 
genuine measure of the debt burden. On this interpretation, it could be argued that after 1980 the negative 
effect of the debt burden began to offset the positive impact of debt-financed housing wealth 
accumulation, explaining the statistical insignificance of ΔD1980, whereas prior to the 1980s our debt 
burden variables essentially proxy only the accumulation of housing wealth, and this drives the positive 
and significant effects of ΔD1952 in R1 and R2. 
In order for this second explanation to make sense, there must have been a change in the behaviour of 
American consumers at the beginning of the 1980s. Results of a series of Chow tests indicate that if any 
date between the third quarter of 1980 and the first quarter of 1985 is selected as the break point, the null 
hypothesis of no structural break is rejected at the 5% level. There is, then, some evidence to suggest that 
the second account of the performance of our debt burden variables is plausible. 
According to the regression results in Table 3, consumer behaviour in the USA does not correspond to the 
strictures of the canonical life-cycle model. Since all regressions conducted are short run, neither income 
nor our balance sheet variables should have any significant effect on consumer expenditure. In fact, 
following Hall (1978), consumption in the short run should follow a random walk. Instead, our regression 
results indicate that US consumption spending was significantly influenced by current income prior to the 
1980s. While this relationship waned thereafter, our results suggest that this was because beginning in the 
early 1980s, US consumers spent according to the amount of credit (rather than current income) available 
to them. In summary, in the short run, US households appear to behave more in accordance with the post-
Keynesian theory of consumption outlined in Section 2, which is a derivative of the relative income 
hypothesis. 
 
3.4 Consumption spending in the long run: a vector error-correction model 
A vector error-correction (VEC) model of the sort developed by Johansen (1988) and Johansen and 
Juselius (1992) is used to examine the long-run relationships between consumption, income and our 
balance sheet variables. In order to determine whether or not the consumption function in equation (1) 
involves a long-run cointegrating relationship, the Johansen cointegration test is used. The first step of the 
Johansen test involves determining the optimal lag length. The most common procedure used to choose 
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the optimal lag length involves estimating a vector autoregressive (VAR) model including all variables in 
levels. The principle of majority rule among our information criteria suggests that lag lengths of 6 and 5 
are optimal for the 1952–2011 and 1980–2011 periods, respectively.11 
The next step is to decide whether an intercept and trend should be included in either the short-run or the 
long-run model, or both. Since it is generally accepted that autonomous consumption is an important part 
of total consumer expenditure, it seems appropriate to include an intercept term in both the long-run 
cointegrating equation and the short-run VAR matrix. It is difficult, however, to think of any sound 
explanation for a permanently increasing level of consumer expenditure over time, ceteris paribus. 
Adding a time trend into the long-run cointegrating equation does not, therefore, make economic sense. 
Bearing in mind the choices made above, we now proceed to analyse the Johansen test results reported in 
Tables 4–7. In Table 4, the trace statistic shows at most two cointegrating equations, while the maximum 
eigenvalue statistic indicates only one. In Table 5, the trace statistic shows two cointegrating equations, 
but the maximum eigenvalue statistic indicates none. In Tables 6 and 7, which present test results for the 
1980–2011 subperiod, the Johansen test fails. This last result is unexpected; however, it should be noted 
that the statistical robustness of the VEC model depends not only on the number of degrees of freedom, 
but also on the length of the test period. Hence it is possible that the cointegrating relationship is still 
there, but the limited length of the test period renders the relationship statistically insignificant. 
 
Table 4. P-value for the Johansen cointegration test using WF, 1952–2011 
 
Note: Variables included: C, Y, B, WF and D1952. CE denotes cointegrating equation. 
 
  
                                                          
11 Due to space limitations, we omit the results of lag length tests. The results are available upon request. 
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Table 5. P-value for the Johansen cointegration test using WT, 1952–2011 
  
Note: Variables included: C, Y, B, WT and D1952. CE denotes cointegrating equation. 
 
Table 6. P-value for the Johansen cointegration test using WF, 1980–2011 
 
Note: Variables included: C, Y, B, WF and D1980. CE denotes cointegrating equation. 
 
Table 7. P-value for the Johansen cointegration test using WT, 1980–2011 
 
Note: Variables included: C, Y, B, WT and D1980. CE denotes cointegrating equation. 
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Since the Johansen test shows that there is no cointegrating relationship for the shorter 1980–2011 
subperiod, the VEC model is only constructed for the entire 1952–2011 period. We have already 
determined the optimal lag length and the exact model to be used. The only parameter left to determine is 
how many cointegrating relationships should be included in the VEC model. As neither of the two 
different types of test reported in Tables 4 and 5 gives an unambiguous answer, detailed analysis of the 
possible cointegrating equations is needed. Table 8 provides detailed estimates of the cointegrating 
equations identified in Table 4. Since the trace test indicates two cointegrating equations whereas the 
maximum eigenvalue test shows one, we need to examine which choice would yield more economically 
and statistically meaningful estimates. If there is only one cointegrating equation, the error-correction 
term is significant and has a negative coefficient. However, if there are two cointegrating equations, one 
of the two error-correction terms will have a positive coefficient. According to the theoretical foundation 
of the error-correction model, if there is a cointegrating relationship among the variables, the error-
correction term must be negative and significant. Therefore, it seems that the VEC model covering the 
1952–2011 period with WF used to measure household wealth should only have one cointegrating 
equation. 
 
Table 8. Cointegrating equation and adjustment coefficient, following Table 4 
 
Notes: Significance level: **5%. Standard errors in parentheses. CE denotes cointegrating equation. 
 
Table 9 contains detailed estimates of the cointegrating equations identified in Table 5. We can see that if 
there is one cointegrating equation, the error-correction term, although negative and less than one, is not 
significant at the 5% level. On the other hand, if there are two cointegrating equations, one of the two 
error-correction terms has a positive coefficient. As neither choice produces statistically meaningful 
estimates, the result of no cointegrating relationship suggested by the maximum eigenvalue test is 
accepted. 
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Table 9. Cointegrating equation and adjustment coefficient, following Table 5 
 
Notes: Significance level: **5%. Standard errors in parentheses. CE denotes cointegrating equation. 
 
Because the estimates in Table 9 identify no cointegrating equation, a VEC model cannot be constructed 
using the variable WT. The only possible model left is one covering the entire 1952–2011 period using 
WF. Estimates of this model are presented in Table 10. The first part of the table is a normalised 
cointegrating equation that describes the long-run relationship among the variables. We can see that all of 
the independent variables in the long-run cointegrating equation are significant at the 5% level. In 
equation form, the cointegrating equation can be written as: 
The marginal propensity to consume indicated by the VEC model is 0.7334, a value that is within the 
expected range (between zero and one). The positive coefficient on B means that in the long run, 
consumer expenditure is positively related to borrowing by consumers. The positive but less than unit 
coefficient on WF confirms the existence of a financial wealth effect in the long run. Last, but not least, 
the negative coefficient on D is evidence of a long-run negative relationship between consumption and 
the household debt burden.12 
  (3) 
To what extent are the results reported in equation (3) consistent with the post-Keynesian vision of 
consumption discussed in Section 2? Note first that both the income and wealth variables in equation (3) 
are significant and have positive coefficients. These findings are consistent with the post-Keynesian 
account of consumption spending discussed in the previous section, but so too are they consistent with the 
canonical life-cycle hypothesis, according to which (lifetime) income and wealth are the basic drivers of 
consumption spending. 
  
                                                          
12 The second half of Table 10 presents short-run estimates of the error-correction model. Since the main purpose of 
the VEC model is to find the long-run relationship between consumption and the other variables in Table 10, the 
regression results for the short run are of less importance. The most important result reported in the second half of 
Table 10 is the value and significance of the error-correction term. This term is significant at the 5% level and 
implies a speed of adjustment of −0.0928, suggesting that for every unit of short-run deviation from long-run 
equilibrium in a given period, 9.28% of the deviation will be corrected in the following period. 
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Table 10. VEC model estimates using WF, 1952–2011 
 
Note: Significance levels: **5% and *10%. 
 
The life-cycle framework, however, is not well suited to explaining the significance of household 
borrowing and the debt burden in the long-run consumption function estimated in equation (3). 
Consumers in the canonical life-cycle model are perfectly rational and plan their consumption based on 
their permanent income and wealth. Borrowing is merely an instrument to smooth consumption over time 
and should not have a positive and significant impact on consumption in the long run. Similarly, the debt 
burden should not afflict intertemporally optimising consumers who have borrowed only to smooth 
consumption as part of a rational dynamic plan: it should not have a significant negative effect on 
consumption in the long run, as in equation (3). Note, however, that the positive and significant 
coefficient on borrowing and negative and significant coefficient on the debt burden are consistent with 
the post-Keynesian account of consumption discussed in Section 2. This theory suggests that consumers 
have come to depend on debt accumulation to finance consumption at or near to levels to which they 
aspire, but which they cannot afford to fund from current income. It also suggests that given their 
deficient foresight, households will be prone to accumulating debt in a manner that results in increasing 
 16 
 
 
financial fragility (and hence eventual financial distress and possibly default). This is consistent with the 
negative long-run relationship between consumption and the debt burden in equation (3). 
 
3.5 Consumption spending in the long run: a dynamic ordinary least squares model 
Besides the commonly used VEC method, the dynamic ordinary least squares (DOLS) method also 
provides an effective way of estimating long-run cointegrating relationships. Tables 11 and 12, 
respectively, report estimates of long-run cointegrating equations using WF and WT to measure the 
wealth effect on consumption. Three statistical criteria, namely the Akaike information criterion (AIC), 
the Schwarz criterion (SC) and the Hannan–Quinn information criterion(HQC), can be used to determine 
the optimal leads and lags in a DOLS model. Unfortunately, the 1980–2011 subperiod is not long enough 
to permit such calculation, so only regressions for the 1952–2011 period are conducted. Table 11 shows 
that the three criteria indicate different leads and lags: the AIC suggests 14 leads and 11 lags; the SC 
indicates no leads and four lags; and the HQC suggests no leads and five lags. Some variables, such as Y 
and WF, are significant regardless of which criterion is used. B, on the other hand, is insignificant in all 
three columns. The only variable that behaves inconsistently is D1952: it is negative and significant if the 
regression is based on AIC, but becomes insignificant when SC or HQC is adopted. Similarly, in Table 
12, the two columns of estimates using SC and HQC resemble one another to a large extent. In both 
columns, Y and WT are positive and significant while the other two variables are insignificant. Variables 
in the column using AIC, on the other hand, are all statistically significant. 
 
Table 11. DOLS estimates using WF, 1952–2011 
 
Notes: Significance level: **5%. t-statistics in brackets. 
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Table 12. DOLS estimates using WT, 1952–2011 
 
Notes: Significance levels: **5% and *10%. t-statistics in brackets. 
 
In both tables, a dichotomy is observed between the AIC, on one hand, and the SC and HQC, on the 
other. DOLS estimates from equations based on the SC and HQC favour the life-cycle hypothesis: 
income and wealth are significant in the long-run consumption function and have expected signs, while 
borrowing and the debt burden are insignificant. The estimates produced using the AIC, however, tell a 
completely different story. Although B is insignificant in the second column of Table 11, in Table 12, all 
independent variables are significant and have signs consistent with the post-Keynesian view of 
consumption. In fact, the regression results in the second column of Table 12 are broadly similar to those 
in Table 10 (based on the VEC model). 
There is no basis for establishing which criterion performs best in selecting the most appropriate DOLS 
model. However, through analysing how these criteria are calculated, we may be able to prioritise them 
under certain circumstances. Hence the AIC is constructed in such a way that the model with the best fit is 
given more credit. The SC and the HQC, on the other hand, emphasise the succinctness of the estimating 
model and punish additional independent variables. The SC is often selected to be the determining 
criterion because of the simplicity of the resulting regression. In DOLS estimation, however, the criteria 
are only used to determine the optimal number of leads and lags: no matter which criterion is selected, the 
variables in the cointegrating equation will not change. Sacrificing the accuracy of the estimates when the 
number of independent variables remains unchanged regardless seems imprudent. We therefore consider 
the AIC the most appropriate indicator of optimal leads and lags in our DOLS regressions. On this basis, 
we conclude that the results in Tables 11 and 12 are consistent with those reported in Table 10 and 
corroborate the post-Keynesian account of aggregate consumption outlined in Section 2. 
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4. Conclusion 
This paper analyses consumption spending by US households since the 1950s. Its initial focus is 
consumer behaviour in the short run. Comparing short-run regression results covering two different 
periods, we notice a structural change in consumer behaviour. During the 1952–2011 period as a whole, 
current income is significant in the consumption function whereas consumer borrowing is insignificant. 
During the 1980–2011 subperiod, however, current income is substantially less important while consumer 
borrowing is highly significant. Results of a Chow test confirm the existence of a structural break in the 
early 1980s. In neither period can our regression results be well explained by the canonical life-cycle 
hypothesis. In particular, the importance of household borrowing after the structural break is incompatible 
with the life-cycle hypothesis, in which rational consumers only use credit as a tool to smooth 
consumption in the face of fluctuating income. It is, however, compatible with the post-Keynesian theory 
of consumption outlined in this paper, which posits that households accumulate debt in order to finance 
consumption they cannot fund from current income subject to deficient foresight regarding the long-term 
consequences of this behaviour. 
Additionally, we use two different models, the VEC model and the DOLS model, to estimate the 
cointegrating relationship between consumption and various other variables, and in so doing to examine 
consumer behaviour in the long run. A cointegrating equation is produced by the VEC model and the 
regression results indicate that both household borrowing and the debt burden are statistically significant 
and of the correct sign. Again, this is compatible with the post-Keynesian theory of consumption outlined 
in this paper, but not with the canonical life-cycle hypothesis in which borrowing and debt accumulation 
are merely tools that assist the intertemporal reallocation of consumption spending. A regression 
produced by the DOLS model produces results that are again compatible with the alternative theory of 
consumption advanced in this paper. We are only left to conclude that the post-Keynesian account of 
consumption furnishes a more plausible account of post-war US consumption spending than the canonical 
life-cycle hypothesis. 
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Appendix: Data definitions and sources 
Table A1. Data definitions and sources 
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